Abstract. We present preliminary results of the O, Ne, S and Cl abundance gradients of the Milky Way. We analyze in a homogenous way the physical conditions and chemical abundances of a sample of 35 H ii regions with deep spectra observed mainly with the GTC and VLT telescopes. The sample covers a range in Galactocentric distances from 5 to 17 kpc. We reanalyze the O abundance gradient, obtaining a similar complex shape than previously reported in the literature. We calculate the Cl abundance gradient including a significantly larger number of objects than in previous works. Our results show a gradient for Cl/H of −0.034 dex kpc −1 and a dispersion around the gradient of 0.14 dex. We obtain values for the Ne/H and S/H abundance gradients with slopes of −0.038 dex kpc −1 and −0.046 dex kpc −1 , respectively, with dispersions around the gradient higher than 0.25 dex. We also report the values for the slopes of the Cl/O, Ne/O and S/O abundance ratio gradients, which show dispersions around the gradient up to 0.4 dex. Such high dispersion although may be interpreted as indications of chemical inhomogeneities in the Galactic ISM, it might be also an artifact produced by the selected ionization correction factor.
Introduction
The Milky Way is an excellent laboratory to study chemical abundances of H ii regions as a function of their Galactocentric distances since it helps to constrain chemical evolution models. Deep spectra from Galactic H ii regions are necessary to have a better estimate of the electron temperature and to derive precise ionic and total abundances. Such high quality observations allow to study in detail the temperature structure of the nebula, the ionization corrector factors (ICF), which are used to account for the contribution of unseen ions in the calculation of the total abundance, and the abundance gradients of most of the observable elements. It is important the use of ICF to calculate the total abundances of elements such as C, N, Ne, S, Cl and Ar. Several studies have proposed ICF based on the ionization potential of given ions, photoionization models or observational data (e.g. Peimbert & Costero 1969; Izotov et al. 2006; Delgado-Inglada et al. 2014; Esteban et al. 2015; . On the other hand, the radial abundance gradients in the Milky Way of elements as Cl, O and N have been studied in detail by Esteban et al. (2015 Esteban et al. ( , 2017 and . In the case of Cl, Esteban et al. (2015) reported values for the gradients of Cl/H and Cl/O for a sample of nine objects without using ICF. These authors found similar slopes between Cl/H and O/H of −0.043 dex kpc −1 and a flat slope for the Cl/O abundance gradient. Recently, reported a new determination for the N/H abundance gradient, where for objects with very low ionization degree they assume the approximation N/H ≈ N + /H + (N ++ contribution is expected to be negligible due to the low ionization degree). compared three different schemes of ICF concluding that there are not large differences or trends between the objects where ICF was used and those ones without using ICF. Note that the ICF reported in the literature are based mainly on either photoionization models of extragalactic H ii regions or planetary nebulae. Therefore, it is necessary to analyze the applicability of ICF in Galactic H ii regions to have a better estimate of the total abundance in these objects. In this work, we present preliminary results on the Ne, S and Cl abundance gradients and a reanalysis of the O abundance gradient in the Milky Way by using a sample of deep spectra of H ii regions.
Sample
We gathered a sample of 35 H ii regions observed mainly with the Gran Telescopio Canarias (GTC) in La Palma, Spain and the Very Large Telescope (VLT) in Chile from García-Rojas et al. (2014); Esteban et al. (2015 Esteban et al. ( , 2017 Fernández-Martín et al. (2017) ; . The Galactocentric distances for our sample go from 5 to 17 kpc.
Physical conditions and chemical abundances
The physical conditions and chemical abundances were computed in a homogenous way using the same atomic data set than , and by using the Python package PyNeb (Luridiana et al. 2015 Izotov et al. (2006) , which depends on metallicity. Note that in the sample compiled by Esteban et al. (2015) , the total Cl abundance was determined without the use of ICF. In the case of Ne, we use the ICF reported by Peimbert & Costero (1969) , Abundance gradients in the Milky Way 3 which is based on the similar ionization potentials of Ne ++ and O ++ . For S, we use the ICF(S + + S ++ ) reported by Izotov et al. (2006) , which also depends on metallicity.
Preliminary results
We reanalize the O abundance gradient in the Milky Way as a function of its Galactocentric distance for the whole sample of H ii regions. We obtain a similar O/H gradient than that previously reported by , with a dispersion of 0.08 dex at a given Galactocentric distance. Figure 1 shows the Cl/H and Cl/O abundance gradients from the H ii regions in the Milky Way as a function of their Galactocentric distances. The different symbols indicate the references in the literature where the samples were compiled. We used the least-squares method to fit all the objects in Figure 1 . Our results show that the slope of the Cl/H gradient is slightly flattened in comparison to the one reported by Esteban et al. (2015) with a dispersion of 0.14 dex. We report a slope of −0.020 dex for the Cl/O gradient and a dispersion around the gradient of 0.10 dex. However, Esteban et al. (2015) found a flat Cl/O gradient for objects located between 5 and 12 kpc, the expected behaviour because the bulk of both elements -O and Cl -are thought to be produced by massive stars. We will explore the effect of the selected ICF onto this apparent odd behaviour. The Ne and S abundance gradients show a large dispersion around the gradient of 0.25 dex and 0.45 dex, respectively, which also might be due to the selected ICF. We plan to study in detail the different ICF proposed in the literature for these elements, and hence, to improve the chemical abundance determinations and have a better estimate of the gradient. We also calculated the Ne/O and S/O abundance gradients, which shows slopes of −0.008 dex kpc −1 and −0.016 dex kpc −1 and dispersions of 0.22 dex and 0.40 dex, respectively. It is curious that these elements also show somewhat negative slopes as that of the Cl/O ratio. The reasons of this fact will be further investigated.
Summary and work in progress
We present preliminary results of the Ne, S and Cl abundance gradients of the Milky Way. We recalculate the physical conditions and obtain new determinations of the chemical abundances of these elements for a sample of Galactic H ii regions with available deep, high-quality spectra. We obtain similar values for the abundance gradients than those reported in the literature. Our determinations for the total abundance gradients show a large dispersion around the gradient up to 0.45 dex (ICF problems?). For upcoming research, we plan to analyze the argon and carbon abundances and explore in detail the ICF, mainly those proposed by Medina-Amayo (in prep) for H ii regions based on photoionization models and the ICF for Cl based on observational data by Domínguez-Guzmán (in prep). Esteban et al. (2015) were computed without the use of ICF. The solid line represents our fit to all the objects and the dashed line the radial abundances of Cl/H and Cl/O reported by Esteban et al. (2015) .
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